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Overview of Lesson

e |Introduction

e Archive Processing Topics

— Archive Hardware and Software
— Start and Shut Down AMASS

— Archive Resources and Management
— Insert and Retrieve Data

— Load Archive Media

— Backup and Restore Archive Data
— AMASS Graphical User Interface

— Monitor Archive System and
Respond to Fault Notification

 Practical Exercise
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Objectives

e Overall: Proficiency in Archive Processing
— Describe Archive Manager roles and responsibilities
— Identify and describe Archive storage resources
— Start and shut down AMASS

— Describe archive storage element relationships and
archive resource management

— Purge expired files from pull monitor cache
— Load and unload cartridges

— Insert/retrieve data

— Delete files from the archive

— Backup archive data

— Restore archive data

— Use the AMASS Graphical User Interface

— Monitor archive system and perform fault
notification 3
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DAAC Archive Manager Interfaces

Input/distribution
i DAAC network problems,
Science Data coordination of resources
Specialist
DAAC
Ingest and Data Server Resource Manager
configuration notification;
Problems
DAAC
Archive Manager
DAAC
Science
Coordinator DAAC
New/ 4 data archi t ' Ingest/Distribution
ew/unapproved data archive requests, . .
Archive QA level reports; Archive Technician
approval, metadata/browse/advertising data Direction, configuration, Ingest
and Data Server; Status 4
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STK Powderhorn Data Storage

Library Storage Module (LSM)

I _Ilh.l- i
Library Control

Unit (LCU) ,

Cartridge Access Port (CAP)
Controller/Transport Unit (CTU)
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Front
9840 Tape Cartridge
* 10 MB/sec uncompressed
sustained data transfer rate
» 20 MB/sec compressed
sustained data transfer rate
» 80 GB capacity per cartridge
(compressed)
» Mid-point load for rapid
search/access

9840 Tape
Drive

J

=1 =]

Back

End View with
Barcode
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AMASS Control Path

AMASS

@ [ s

©,

FDDI
LAN 7 nfs/ftp @

User Command
on remote host

@

ACSLS}—RSZ?’2 ‘ Robotics

>~ (5

STK
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Automated Cartridge System
Library Software (ACSLYS)

Table 1. ACSLS Command Reference

Command Function
audit Creates or updates the database inventory of the volumes in a library component.
cancel Cancels a current or pending request.
clear lock Removes all active and pending locks on transports or volumes
define pool Creates or modifies scratch pools.
delete pool Deletes empty scratch pools.
dismount Dismounts a volume.
eject Ejects one or more volumes from the Automated Cartridge System (ACS).
enter Sets a Cartridge Access Port (CAP) to enter mode.
idle Stops ACSLS from processing new requests.
lock Locks (dedicates) a volume or transport to a user.
logoff Exits the command processor.
mount Mounts a data or scratch volume.
query Displays the status of a library component.
set Sets various attributes of different library components.
show Displays your lock 1D or user ID.
start Starts ACSLS request processing.
unlock Removes active locks on volumes or transports.
vary Changes the state of an ACS, LSM, CAP, transport, or port.
venter Enters one or more volumes with missing or unreadable labels into the ACS.
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Automated Cartridge System
Library Software (ACSLS) (Cont.)

General Command Syntax:
— command type_identifier state [options]

Frequently used commands:

— query, vary, enter, eject

Utilities:

— bdb.acsss -- back up the ACSLS database
— kill.acsss -- terminate ACSLS

— rc.acsss -- start and recover ACSLS

— rdb.acsss -- restore the ACSLS database
— volrpt -- create a volume report

— db_command -- start/stop Oracle database

User Ids:

— acssa -- enter commands
— acsss -- run utilities from UNIX 10
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Other DAACs Processing

Subsystem

Authorized Users

it 'sh
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STK Controls/Displays: CTU

StorageTek

READY U
READY U W
StorageTek CONTROLLER/TRANSPORT
- M
-
C
o Circuit Breakers located
inside unit 'Q]
— Main Power breaker below and x
behind fan at bottom right
— Five breakers at lower left »
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STK Controls/Displays: LCU

StorageTekg

Library Control Unit |:|

9311
NEARLINEg

LSM PROC
ACTIVE ACTIVE

LCU:
Circuit Breakers

Inside Cabinet >

24
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Library Management Unit

PROCESSOR ACTIVE
AN 1 ACTIVE

CB1 MAIN
15A
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STK Controls/Displays: LSM

StorageTekg

Library Storage Module

9310
NEARLINEg
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o Server Key (e.g., DRP1_OPS), Physical
mapped to a Cell Directory Archive
Service (CDS) entry (e.g.,
EcDsStArchiveServerDRP1_OPS)

« CDS group may include multiple
Logical Volume Groups (LVGS), /
each with a specified path, /
mapped to a volume group in the /
physical archive

I
|
1
\

EcDsStArchiveServerDRP1 OPS \
VG1 at /path 1 N \ AMASS AMASS AMASS /
VG2 at /path 2 — \ VoL VOL Gch;)L3 ,
VG3 at /path 3 \ NGRP1  GRP2 3,
L 2 \ /
. \ - >

— e = 7

Storage Management

Database 16
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Storage Management: =
Storage Config. Tab L

Storage Management Control

File Options Backup Help
R,
Wednesday February 16, 2000 11:00:32 AM Mode: TS1 I Volume Group Information I
m e Server ID: EcDsStarchiveServerDRP1_TS1
Storage Resource Cache Storage Volume Group Information
Config. Schedule Stats. Events
(AN A Current Volune
Mame Group Path
configuration Paraneter Reporting MODO1.001 fdss_stk1/TS1/mod11/

MODO21KM. 001 /dss_stk1/TS1/mod11/
MODO2HKM. 001 /dss_stk1/TS1/mod11/
MODOZ20QKM. 001 /fdss_stk1/TS1/modl1/
MODO3. 001 fdss_stk1/TS1/mod11/
MOD0O4_L2.001 /fdss_stk1/TS1/modhi/

Server Type Infornmation

Description

3480/3490 3480/3490 Device Server MODO5_L2.001 /dss_stk1/TS1/modhi/
o TADE : T e Aerver MOD10_L2.001 /dss_stk1/TS1/mod11
STRACK o L o i MOD13A1.001  /dss_stk1/TS1/modhi/
d rack Device Server y y . " q
ARCHTIVE ArChie MOD13A2.001 /dss_stk1/T51/modhi/
CDR CDR. Devic
D3 1 D3 Device Server
DISTRIEUTION FTP Distribution FTP Server
. Display
Add. .. Modify ‘ Hstory

View
Servers

Specific Server Information Start End
i Date Date

fdss_stk1/TS1/mod11/ 05/14/99

Volume Group History

EcDsStArchiveServerACM1_TS1 OFF-LINE
EcDsStArchiveServerDRP1_TS1 OFF-LINE
EcDsStArchiveServerWKS1_TS1 OFF-LINE

Modify

Operator Messages

02/16/00 10:59:13 01d database entries were successfully purged.

17
625-CD-510-002




Archive-Related Applications

e Servers (must be running)

— Science Data Server (SDSRV)

— Storage Management (STMGT) Servers
—Staging Disk Server
—Staging Monitor Server
—Archive Server
—Ingest FTP Server
—Distribution FTP Server
—D3 Tape Server
—8mm Tape Stacker Server

— Data Distribution (DDIST) Server
 DSS Graphical User Interface (GUI)

18
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DSS Science Data Server GUI: Data

File Selected

Science Dataserver Operator GUI — [T51]

Options

o

Data
Types

5

Systen

Requests

Science Data Server - Data Types

Data Type

Information

:CL.000

ACM1_TS1:
DRP1_TS1:
DRP1_TS1:
DRP1_TS1:
DRP1_TS1:
DRP1_TS1:
DRP1_TS1:
DRP1_TS1:
DRP1_TS1:
DRP1_TS1:
DRP1_TS1:
DRP1_TS1:
DRP1_TS1:

BErowse . 001

ACR3L20M.
AIRIZREN.
AIRKZRET.
AIRKZSRD.
AIRKZSUP.
AIRKZTOP.
AIRKADCM.
AIRKARYL.
AIRKATCM.
AIRKATCS.
AIRKATLP.
ATRKEPAR .

001
001
001
001
001
001
001
001
001
001
001
001

Name

CcL
BErowse
ACR3L20M
AIRIZREN
AIRX2RET
AIRK2SRD
AIRXZSUP
AIRK2TOP
AIRXADCM
AIRXARYL
AIRXATCM
AIRXATCS
AIRKATLP
AIRXBPAR

Version

0
1
1
1
1
1
1
1
1
1
1
1
1
1

Description

ypes Tab, with Add/Update Dialogs

Add Data Type

Descriptor Eile
Filenane: o
Archive ID:
Backup ID:
Offsite ID:
l
‘ Cancel ‘ Clear ‘ Help ‘
|

Descriptor
Filenane:

Update ESDT —I

Refresh/
Reconnect

Cancel | Clear ‘ Help
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Archive Resource Management

e For Science Software Integration and Test
(SSI&T)

— At the time an Earth Science Data Type (ESDT) is
loaded, its Archive ID is identified

—e.g., DRP1_OPS:VG1
— ESDTs may be uniquely assigned to logical volume
groups

— Note: The logical volume group is specified as the
ESDT short name with the version ID as an extension
(e.g., MODIS01.001)

20
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Storage Management: =
Resource Schedule Tab

Storage Management Control

B L]

File Options Backup Help
Wednesday February 16, 2000 01:01:42 PM Mode: TS1
Storage Resource Cache Storage
config. Schedule Stats. Events

Storage Management - Resource and Device Scheduling

Resource Pool Information

LEELIIT I Nunber  Number Current
LA MYET Devices Online Devices Queued Requests

8MM TAPE 2 2 0

¥iaw
BGaursie

Scheduie
nessurce

View All
Requests

Resource Information

Request Resource Device Device Operational Current Current
Nane Status Status Status  Operati

Soheduie Stacker & Yigw Manage Find
Devioe Drive Status fapes Tapes Tapes

Tape Information

Tape ID Tape Location Slot Number Tape Status

T
Operator Messages .ﬁ.

02/16/00 13:01:19 01d database entries were successfully purged.
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Storage Management: =
Cache Stats. Tab '

File oOptions Backup Help |
Thursday February 17, 2000 11:04:51 AM Mode: TSZ
K T
X
—n
Storage Resource Cache Storage
Config. Schedule Stats. Events

EIGEINGE [Pul1 Monitor cachel ﬂ Graphics —

| | File Si
Cache Space Expired Files Siagisiigs
L8966
Legend
M tax
M Win
9483
Ave
[l Available [l Mot Expired
B Used Expired

Cache Information

EXp. Filename File Size Reference In

Flag {Blocks) Count Time
EXPIRED SCL7CPF.0029309._met 14 02/17/00
EXPIRED DELETE :SC:L7CPF.002:9309:1.ASCII 02/09/00
NOT EXPIRED SCMOD29.0018010.met 1 02710700
NOT EXPIRED :SC:MOD29.001:8010:1.HDF-EOS 18966 02/10/00
NOT EXPIRED SCMOD29.0017951.met 45 02710700
NOT EXPIRED :SC:MOD29.001:7951:1.HDF-EOS 18966 02/10/00

Mark Unnark Change
Delete Delete Threshold
Operator Messages .f.

02/17/00 11:03:53 01d database entries were successfully purged.
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Processing Data

Subsystem Server ‘
fr ‘

“r

Processing Data
Subsystem  Server

Archive
Data

Initiate the session.

Data are Transferred

Advertise the new data!

S

Validate

Store data in permanent archive. the
Metadata

Store metadata in Science Data Server.



System Management
Requests Window

I Science Dataserver Operator GUI — [T51]
File Selected Options Help

W

Data
Types

System Management Requests

System Management Requests

Request Requester Service Status Priority
L 1D Request
f475a3a2-e404-11d3-a692-c676e810aa77: PDPS: PDPS non-persistent request ACQUIRE Executing High
0b688e52-e488-11d3-bd0ob-c676e810aa77: PDPS: Add Done Normal
2dfe9684-e404-11d3-b3c8-c676e810aa77: PDPS: PDPS non-persistent request ACQUIRE Executing High
7azacftec-e403-11d3-bd0b-c676e810aa77: PDPS: PDPS non-persistent request ACQUIRE Executing High

i)
Change e
Priority: | Express — | Apply

Filter... Refresh

Operator Messages

_E 24
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System Management
Filter Requests Window

System Management Filter Requests

System Management Filter Requests

| Requester

|l All Requests

State: Priority:
_I Submited | Expre A1l
UL _I Very Hi
_| Queued ¥
; None
1 Active __EEEE__ I High ]
I Complete — Normal
_ Low
|
0K Apply Cancel Help

|
25
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Data Server: =
Distribution Requests Window

I Data Distribution Operator GUI — TS1
File Selected Edit View Options ﬂe'lp|

Preanble Event

Systen
Requests Editor Logging
Data Distribution - Track Activity
Data Distribution Requests Items: 12

Request Requester Esdt Media Priority State Status Subnission
ID Type Mnemonic Tine

0000000057 ECSGuest AST_04.001 FtpPull Normal Cancelled DsEStRequestCancelled 02/08/2000
38194030890141 cmshared AST_04.001 FtpPush Normal Cancelled DsEStRequestCancelled 02/08/2000
40162251599806 cmts1 MODOO.001 FtpPush Low Cancelled DsEStRequestCancelled 02/10/2000
40162251601126 MODOO . 001 Cancelled DsEStRequestCancelled 02/10/2000
40162253100522 cntsi MOD0O 001 FtpPush Cancelled DsEStRequestCancelled 02/10/2000
40193629774881 cnts1 MOD00.001 FtpPush Cancelled DsEStRequestCancelled 02/10/2000
40193630937904 cmts1 MODOO_001 FtpPush Cancelled DsEStRequestCancelled 02/10/2000
4019363627040 cntsi MOD0O 001 FtpPush Cancelled DsEStRequestCancelled 02/10/2000
40193638911613 cnts1 MOD00.001 FtpPush Cancelled DsEStRequestCancelled 02/10/2000
40193641839677 cmtsi MODOO.001 FtpPush Cancelled DsEStRequestCancelled 02/10/2000
40193644947334 cmtsi MODO0O0.001 FtpPush Cancelled DsEStRequestCancelled 02/10/2000
44173619562305 cntsi MOD0OO.001 FtpPush Cancelled DsEStRequestCancelled 02/14/2000

Oo0ooogI00

Fing E
Priority: Refresh ‘
Mark Cancel Suspend Resune Bunpend Al Resune All
Shipped S :

Operator Messages

- 2
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Distribution Filter Requests

_|l  Request ID

_|  Requester

1 All Requests

_| CD-ROM
_IDLT
|8 mm

Media Type:

_1 D3
_l Electronic Push

_l Electronic Pull

all None

_l Pending

_| Active

_|l Staging

_l Transferring

_l Cancelled

State:

_| Suspended

_| Suspended with Errors
_IWaiting for Shipmnent
_| Shipped

_|I Failed

All None

oK ‘ Apply ‘ Cancel ‘ Help ‘

27
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Retrieval of Data from the Archive

e Largely automated process in response to
data distribution requests
— data orders from scientists or other ECS end users
—one-time orders

—standing orders placed as subscriptions for acquiring
data

— data requests from other ECS sites
—cross-DAAC orders for end users.

—data needed as input for processing at other sites
(subscriptions placed for ingest by those sites)

— internal requests for data needed for processing

« DSS Distrib’n Requests window to monitor

28
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Loading/Removing Archive Media

« STK Powderhorn: Cartridge Access Port (CAP)
— 21 Tapes

« Automatic loading (recommended for most
loading)

« Manual loading (available for initial loading or
other bulk loading)

29
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Archive Backups

 Programmatic backups are part of design
requirements

— Active archive copy (use Archive ID)
— Local backup storage copy (use Backup ID)
— Off-site backup storage copy (use Offsite ID)

e Archive manager needs to create volume
group for offsite backups

« Selection of data for backup dependent on
factors such as feasibility of recovery by
other means (e.g., re-ingest, reprocess)

« Each site is responsible for arranging its own
secure offsite storage

30
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Some AMASS Commands

vollist
— Lists all volumes and current status

dirfilelist
— lists files under a specified directory

volfilelist
— lists all files on a specified volume

Others: See AMASS System Administrator’s
Guide

31
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Creating a Backup for AMASS

« AMASS tape format is proprietary, designed
for speed of access

e vgexport - command creates an ASCII file
that can be used with the tapes and vgimport
command to recover the stored data

32
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Replace Backup Volume (Volume 1)

« AMASS database backup is stored in the
archive on Volume 1

« AMASS issues warning when Backup Volume
IS nearly full (95%)

« When warning message Is received, install
new Backup Volume and perform a full
backup

 If Backup Volume gets full during attempted
backup, backup will fail, necessitating
replacement and full backup

33
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Manual Backup of Archive Data

 Necessary when a backup data tape is used
and must be replaced

e Data restoration using a backup data tape is
achieved by inserting the tape into the
archive

e To replace the tape requires manual creation
of a copy

34
625-CD-510-002



Restoring Archive Data

Copy from backup to primary (using UNIX)

Reprocess lower-level data to obtain lost
higher-level product

Reqguest replacement from data provider
Restoring AMASS/ACSLS database

35
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AMASS GUI

AMASS 4.9.0.2 R12 Graphical Interface
File Tasks Admin Preferences
AMASS 4.9.0.2 R12 Graphical Interface

File Tasks Admin Preferences

B

Wol 37 Wol 46 Wol 74

B

Vol 3& Wal 47 Wal 75

ackup Mol Wol 10 Mol 19 Wol 28

Wal 11 Wal 20 Wal 29

FT” ] 8

Wl 30 Wol 39 Wol 45 Wol 76

Mol 12 Wol 21

TITI_II_\

Wal 22 Wal 31 Wal 40 Vol 49

Yolume ; 40

Library: 1 Slot; NET

Volume Group: 75
Volume is active
Volume is online

& Volume label: DFOO34

Vol 24

Wal 13

II @ Running @ Active @ RW Enadled _

Vol 14 Wal 23

/S

I
I

Mol 15

I @ RURRING @ Active @ RW Enabied

36
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i e o e e T b

AMASS GUI: Modify A VG Screen

aawin — Maodify & Wi

Existing Foot Directories

@ Space draiiabie @ Read ORI @ REWRTalie Media

Hse the buttone below to chooss = 'r’-::l:umé Froum

| 4 | P_| Yolume Grnu Space Pool
I VEﬂﬂblE-'d

~1000] +1000) _ Fetch | | “* Disabled
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aawitn — Modify & Volume

Wil ume 2]

Yolume Group 5 I

Onl ine o
Active o

Format Eequest Mo

Block Size pulaEse!

Yolume Label

DF059

Slot

Library
Format Type
Error count
B status
Yolume in uze
Media type

La=t. PEN
Block =ize
Total blocks
Black=s lU=ed

lead zpace

++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++

Hcceptl Eancell Help I
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Storage Management:
Storage Events Tab

-

Help

I Storage Management Control

File Options Backup

Thursday February 17, 2000 11:07:19 AM Mode: TS2

=
> R
3

Storage Resource Cache Storage
Config. Schedule Stats. Events

Event Log Search Parameters
seon |71/ / ) A
¥
v [0 EH /D A
¥
Event Type: Any — Event Level: Any =

Date Interval:

SeEnl Trhus |l = Clear Event Level: |Any - |
Device B Paraneters Information
Message: Cache cearch necards Found: [2 Warning
software earch Records Found: E
rror
CaTs
Severe
Sybase |S€arc Event Log Clear
. Level Type Message Fatal amets
Pulldisk}—— 30105 02717700 SEVERE SOFTWARE Error in restore from Backup sources in Archive Unknown ——
30105 02717700 SEVERE SOFTWARE Error in Archive Retrieve using primary path, s
Unknown
Search kecorus—rFound:
Operator Messages
02/17/00 11:03:53 01d database entries were successfully purged.
39
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AMASS Monitoring Commands,

Utilities, and Scripts

sysperf iIs a command to display AMASS 1I/O
activity

amass_log Is a script permitting display of
AMASS messages from the system log

guedisplay is a library utility used to view the
AMASS queue and diagnose problems

medialist shows robot’s view of media and
their slot locations

mediamove can establish synchrony
between quedisplay and medialist

There are other utilities and scripts described
INn AMASS System Administrator’s Guide

40
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Sample Output from quedisplay

Record ID
A read request Record is located on volume 3

READQ ri d=52696, fptr=0xf0227c5c, vol =3, fnode flags=0x110

VWRI TEQ ri d=79, fptr=0xc00effb54, vol =5, fnode flags=0x8048844
ADM NQ. cnﬂzl, fl ags=0x6, vol :E,Z, j uke=1, piﬁd:1047, ftype=0, err=0

—>»JUKEBOX 1|DRI VE 1, vid=32, vflag=0x100, sfatus=0

—>»>JUKEBOX 1| DRI VE 2, no volune|lin drive

A volformat command (cmd=1) Process ID
was issued on volume 32

The last two entries are a list of libraries,
drives, and corresponding volume IDs

41
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Recovery from Failure to Store Data

e Storage failure may result from file copy
errors

— Network problems
— Mount point problems
— AMASS unavailable (e.g., off line)

« Use amass _log script to display errors

— Corrective action from AMASS System
Administrator’s Guide

— Resume action

42
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Checksum De-activation

e System design incorporates calculation of
checksum on granule insertion

— Supports detection of data corruption

— Comparison of original checksum with checksum
calculated on data retrieval from the archive

e De-activation of checksum calculation may
Improve system throughput
— Compromises detection of data corruption

— Partial alleviation by comparison of checksums
calculated on sequential data retrievals

43
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